® 



3 



Eur paisches Patentamt 
European Patent Office 
Office ur peen des brevets 



(11) Publication number: 



0 495 292 A1 



® 



EUROPEAN PATENT APPLICATION 



@ Application number: 91308465.3 


® Int. CI .5: B29C 63/04 


@ Date of filing: 17.09.91 




@ Priority: 16.01.91 JP 3338/91 


Kogyo Co., Ltd., 3316, MIyayama, 




Samukawa-cho 


® Date of publication of application: 


Kouza-gun, Kanagawa-ken 253-01 (JP) 


22.07.92 Bulletin 92/30 


Inventor: Yabushlta, Shozo, c/o Samukawa 




Factories, Kasal 


(S) Designated Contracting States: 


Kogyo Co., Ltd., 3316, MIyayama, 


DE ES FR GB 


Samukawa-cho 


® Applicant: KASAI KOGYO CO., LTD. 


Kouza-gun, Kanagawa-ken 253-01 (JP) 




No. 2-3-18, NihonbashI Chuo-ku 




Tokyo 103(JP) 


(S) Representative: Ben-Nathan, Laurence Albert 




et ai 


@ Inventor: Itch, Shoichi, c/o Samukawa 


Urquhart-Dykes & Lord 91 Wimpole Street 


Factories, Kasai 


London W1M 8AH(GB) 



@ Automotive Interior components, and method and device for manufacturing the same. 



CM 

in 



UJ 



(§) An automotive interior component consisting of a 
resin core (11) member having a required shape and 
a surface skin member (12) for imparting a favorable 
surface property thereto in which a peripheral portion 
(15) of the surface skin member is folded back and 
secured onto a reverse surface of a resin core 
member in a quick and reliable manner without 
using any bonding agent, and a device and method 
for manufacturing the same. By blowing hot air pro- 
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duced from an annular hot air supply pipe (39) 
arranged along a reverse surface of the peripheral 
portion of the resin core member and a reverse 
surface of the folded back portion of the surface skin 
member which is combined with the resin core 
member as a half-finished assembly (W), the folded 
back portion of the surface skin member is thermally 
welded and secured to the reverse surface of the 
resin core member. 
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TECHNICAL FIELD 

The present invention relates to automotive in- 
terior components such as automotive door trims 
as well as a method and device for manufacturing 
the same. 

BACKGROUND OF THE INVENTION 

As a general structure for automotive interior 
components such as door trims, there is known the 
laminated structure in which a surface skin member 
having a cushioning and favorable appearance 
quality is bonded over a surface of a core member 
having the capability to retain its shape and the 
rigidity required for mounting it on a door panel. 

Figure 9 shows the structure of an automotive 
door trim 1 given here as a typical example of 
automotive interior component. In this door trim 1 , 
a surface skin member 3 is integrally bonded over 
a surface of a resin core member 2 molded into a 
desired shape, and this surface skin member 3 
consists of a surface skin sheet 4 with a back lining 
of a foamed layer 5 of such a material as polyeth- 
ylene foam or polypropylene foam to ensure a 
necessary buffering or cushioning and ornamental 
quality. Along the edge of the product, the surface 
skin member 3 Is folded over and bonded to the 
reverse surface of the resin core member 2 along 
Its edge to produce a favorable edge finish. 

To realize such a structure, as shown in Figure 
10, a bonding agent 6 is applied to a reverse 
surface of a peripheral portion 2a of the resin core 
member 2 and a reverse surface of a peripheral 
portion 3a of the surface skin member 3 extending 
beyond the edge of the resin core member 2 so 
that the peripheral portion 3a of the surface skin 
member 3 may be securely attached to the periph- 
eral portion 3a of the reverse surface of the resin 
core member 3 by means of the bonding capability 
of the bonding agent 6. 

When a tactic resin such as polypropylene is 
used as the material for the resin core member 2 
by taking into account such considerations as cost, 
moldabillty and mechanical strength, since the tac- 
tic resin is chemically stable and lacks the bonding 
capability based on chemical or ionic bonding, it is 
necessary to make the surface reasonably coarse 
by using sand paper or the like or to apply a 
primer layer 7 (such as carbontetrachloride) there- 
on, as illustrated in Figure 11, before applying a 
coating of the bonding agent 6. 

Thus, according to the conventional automotive 
interior component, since the folded back periph- 
eral portion 3a of the surface skin member 3 is 
secured by adhesive bonding, the edge processing 
for the surface skin member required the three 
steps of applying a bonding agent thereto, drying 
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(reactivating) the bonding agent, and tx>nding of 
the folded back peripheral portion 3a, and these 
steps required such devices and facilities as a 
bonding agent applying booth, an oven and a 

5 bonding device which contribute to a substantial 
increase in manufacturing cost. 

Further, since the bonding agent contains an 
organic solvent, the working environment is not 
favorable, and a ventilation system such as a ven- 

10 tilation duct becomes necessary to expel the sol- 
vent from the working environment. Thus, the need 
for facilities related to the use of a bonding agent 
also contributes to the increase in cost. 

75 BRIEF SUMMARY OF THE INVENTION 

In view of such problems of the prior art, a 
primary object of the present invention is to pro- 
vide an automotive Interior component In which the 

20 peripheral portion of the surface skin member can 
be securely attached to the reverse surface of the 
resin core member along its edge without using 
any bonding agent. 

Further, in view of the fact that the use of 

25 polypropylene resin as the resin core member nec- 
essarily involved the need for the five steps of 
primer application, drying, bonding agent applica- 
tion, drying (reactivation), and bonding, another ob- 
ject of the present invention is to provide an auto- 

30 motive interior component using a polypropylene 
core member which allows a substantial simplifica- 
tion of the edge processing step for the surface 
skin member. 

Yet another object of the present invention is to 

35 provide a method and device for simply and effi- 
ciently manufacturing such an automotive compo- 
nent part according to the present invention. 

These and other objects of the present inven- 
tion can be accomplished by providing an auto- 

40 motive Interior component, comprising: a resin core 
member molded into a desired shape; and a skin 
member at least partly bonded over a surface of 
the resin core member, the skin member being 
provided with a peripheral portion extending be- 

45 yond a peripheral edge portion of the resin core 
member, the peripheral portion of the surface skin 
member being folded back and thermally welded 
onto a reverse surface of the peripheral edge por- 
tion of the resin core member. The resin core 

50 member may consist of polypropylene resin, and 
the surface skin member may consist of a lami- 
nated sheet formed by laminating a foamed layer 
such as a foamed polyethylene foam or a poly- 
propylene foam over a reverse surface of a surface 

55 skin sheet such as a PVC sheet. 

As can be understood from the above de- 
scribed structure, since the folded back peripheral 
portion of the surface skin member is secured to 

2 
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the peripheral portion of the reverse surface of the 
resin core member by thermal welding, the need 
for a bonding agent or a primer can be eliminated. 

Such a structure can be favorably manufac- 
tured by thermally melting the reverse surface of 
the peripheral edge portion of the resin core mem- 
ber and the reverse surface of the peripheral por- 
tion of the surface skin member by blowing hot air 
thereto; and folding back the peripheral portion of 
the surface skin member onto the reverse surface 
of the peripheral portion of the resin core member, 
and thermally welding the folded back peripheral 
portion of the surface skin member to the reverse 
surface of the peripheral edge portion of the resin 
core member. 

Preferably, the peripheral portions of the resin 
core member and the surface skin member are 
thermally melted simultaneously by common hot 
air blower means when the resin core member and 
the surface skin member are combined as a half- 
finished assembly with the peripheral portion of the 
surface skin member extending beyond the periph- 
eral edge portion of the resin core member. The 
common hot air blower means may comprise an 
annular hot air pipe surrounding the peripheral por- 
tions of the resin core member and the surface 
skin member, and provided with orifices for blowing 
hot air thereto. 

Thereby, it is possible to heat and melt the 
reverse surface of the peripheral edge portion of 
the resin core member along with the reverse sur- 
face of the peripheral portion of the surface skin 
member which is to be folded back onto the pe- 
ripheral portion of the resin core member, simulta- 
neously, in a quick and efficient manner. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Now the present invention is described in the 
following with reference to the appended drawings, 
in which: 

Figure 1 is a sectional view showing an embodi- 
ment of the automotive interior component ac- 
cording to the present invention as applied to an 
automotive door trim; 

Figure 2 is a sectional view showing the struc- 
ture of the device for manufacturing the auto- 
motive door trim according to the present inven- 
tion; 

Figure 3 is a sectional view showing a trimming 
step constituting one of the steps of the method 
of the present invention; 

Figure 4 is a sectional view showing a transport 
step constituting one of the steps of the method 
of the present invention; 

Figure 5 is a sectional view showing a work 
retaining step in a edge processing step con- 
stituting one of the steps of the method of the 
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present invention; 

Figure 6 is a sectional view showing a hot air 
blowing step constituting one of the steps of the 
method of the present invention; 
5 Figure 7 is a sectional view showing a step of 

placing a half finished product on a platform 
constituting one of the steps of the method of 
the present invention; 

Figure 8 is a sectional view showing a step of 
10 folding back a peripheral portion of the surface 
skin member constituting one of the steps of the 
method of the present invention; 
Figure 9 is a sectional view showing the struc- 
ture of a conventional automotive door trim; 
75 Figure 10 is a sectional view showing an exam- 
ple of conventional folding back step; and 
Figure 11 is a sectional view showing an exam- 
ple of conventional folding back step. 

20 DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Figure 1 is a sectional view of the structure of 
an embodiment of the automotive interior compo- 
25 nent according to the present invention as applied, 
to an automotive door trim; Figure 2 is a sectional 
view of a device for manufacturing a door trim 
according to the method of the present invention; 
and Figures 3 through 8 are sectional views show- 
so ing the different steps of the method of the present 
invention. 

First of all, the structure of the automotive door, 
trim according to the present invention is de- 
scribed. This automotive door trim 10 essentially 

35 consists of a resin core member 1 1 molded into a 
required shape, and a surface skin member 12 
integrally bonded over a surface of the resin core 
member 1 1 . 

More specifically, the resin core member 11 is 

40 made of such polyolefin resin as polypropylene 
resin by taking into account such considerations as 
cost, moldability and mechanical strength, and the 
surface skin member 12 consists of a laminated 
sheet in which a foamed layer 14 such as a poly- 

45 ethylene foam or a polypropylene foam is lami- 
nated over the reverse surface of a surface skin 
sheet 13 such as a PVC sheet. A peripheral portion 
15 of the surface skin member 12 is intended to be 
folded over the reverse surface of the resin core 

50 member 11 along its edge, and is secured thereto 
by thermal welding. 

Therefore, a primary difference from the con- 
ventional door trim Is found in the fact that the 
peripheral portion 1 5 is secured by thermal welding 

56 instead of adhesive bonding. 

Therefore, the need for such materials as a 
primer and a bonding agent can be eliminated, and 
the manufacturing steps such the steps of primer 



BNSOOCID: <EP_0495292A1_L> 



5 



EP 0 495 292 A1 



6 



application and bonding agent application can be 
eliminated, thereby allowing simplification of the 
manufacturing facilities and reduction of the manu- 
facturing cost. 

Further, the impairment of the working con- 
dition through the use of a bonding agent can be 
avoided. 

Now the method and device for manufacturing 
the automotive door trim 10 are described in the 
following. 

Rgure 2 is a simplified view showing the struc- 
ture of a manufacturing device for carrying out the 
method of the present invention. This device com- 
prises a trimming device 20 forming a trim cut 
station A for cutting the resin core member 1 1 and 
the surface skin member 12 into desired shapes, 
and an edge processing device 30 forming an 
edge processing station B for the surface skin 
member 12 for carrying out an edge folding back 
step and a welding step. 

Further, the trimming device 20 is provided 
with platforms 23 disposed on a lower table 22 
supported by comer portions of a support frame 21 
for receiving a half finished product W which is to 
be worked on. Above the platforms 23 is disposed 
an upper die 24 which is coupled to an actuating 
cylinder 25 for vertically moving the upper die 24. 
This upper die 24 is provided with a cutting blade 
26 for forming an opening in the resin core mem- 
ber 11, and another cutting blade 27 for cutting off 
a peripheral portion of the surface skin member 12. 

Now the structure of the edge processing de- 
vice 30 for the surface skin member is described In 
the following. 

As transport means for conveying the work 
from the trim cut station A to the edge processing 
station B, a transport cylinder 40 is arranged be- 
tween the two stations. This transport cylinder 40 is 
provided with an air suction pad 41 for retaining a 
molded object by vacuum suction. 

In this edge processing device 30, a platform 
33 is provided on a lower table 32 which is sup- 
ported by a support frame 31 at corner portions 
thereof, and a plurality of sliders 35 actuated by 
cylinders 34 are arranged around this platform 33. 
These sliders 35 are used for the purpose of fold- 
ing back the peripheral portion 15 of the surface 
skin member 12 onto the reverse surface of the 
resin core member 1 1 along its edge. 

Above the platform 33 is disposed a support 
member 37 which retains the molded object by air 
suction pads 36, and this support member 37 can 
be moved vertically by an actuating cylinder 38. A 
hot air supply pipe 39 is arranged around the 
support member 37 at its upper position. 

The manufacturing device of the present inven- 
tion Is provided with the above described structure, 
and the method of the present invention is particu- 



larly characterized by the steps subsequent to the 
trimming step which are now going to be described 
in the following. 

First of all, as illustrated in Figure 3, after a 

5 half-finished product W is placed on the platforms 
23, the resin core member 11 Is pierced through 
and the peripheral edge of the surface skin mem- 
ber 12 is cut away in a desired shape by the 
cutting blades 26 and 27, respectively, as the up- 

10 per die 24 is lowered by the action of the cylinder 
25 in the trim cut station. 

Then, the half finished product W which was 
cut on the platforms 23 is retained and handled by 
the air suction pads 41 of the transport cylinder 40. 

76 Thereafter, as shown in Figure 4, the transport 
cylinder 40 is driven from the position indicated by 
the chain-dot line to the position indicated by the 
solid line In Figure 4 to convey the half finished 
product W to the edge processing station B. 

20 After the half finished product W is secured at 

the edge processing station B by the air suction 
pads 41, as shown in Figure 5, the support mem- 
ber 37 is lowered by the actuating cylinder 38. and 
the suction of the air suction pads 41 of the trans- 

25 port cylinder 40 is shut off while the half finished 
product W is secured by the air suction pads 36 of 
the support member 37. 

After the transport cylinder 40 is retracted 
away from the edge processing station B, the sup- 

30 port member 37 is lifted to the position Indicated In 
Figure 6 by the actuating cylinder 38. 

Hot air from orifices 39a provided in the an- 
nular hot air supply pipe 39 is then blown to the 
reverse surface of the peripheral portion of the 

35 resin core member 11 and the reverse surface of 
the peripheral portion 15 of the surface skin mem- 
ber 12 which jointly form the half finished product 
W. The step of blowing hot air is carried out under 
the temperature condition of 250 ° C or higher for 

40 the time duration of 10 seconds. 

By this step of blowing hot air, the resin core 
member 11 and the foamed layer 14 are both 
heated to a temperature in the range of 170 to 230 
• C. and are in substantially molten state. 

45 With the reverse surface of the resin core 

member 1 1 and the reverse surface of the periph- 
eral portion 15 of the surface skin member 12 in 
molten or semi-molten state, the support member 
37 is lowered to its lowermost position by the 

50 cylinder 38, and the half finished product W is set 
up on the upper surface of the platform 33 (refer to 
Figure 7). 

Thereafter, the sliders 35 are moved forward 
and backward by the cylinders 34, and the periph- 
55 eral portion 15 of the surface skin member 15 is 
folded back and secured on the reverse surface of 
the resin core member 11. Since the resin core 
member 11 has a favorable capability to retain 
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heat, it is capable of favorable attachment for 10 
seconds or more even after application of hot air is 
terminated. 

In this way, by using the manufacturing device 
of the present invention shown in Figure 2 and the 
manufacturing method of the present invention, it is 
possible to manufacture the automotive door trim 
10 illustrated in Figure 1 in an efficient and eco- 
nomical fashion. 

As described above, according to the auto- 
motive interior component of the present invention, 
since the peripheral portion of the surface skin 
member which is to be folded back is thermally 
welded and secured to the reverse surface of the 
resin core member, the need for a bonding agent 
and a primer is eliminated, and, since not only the 
material cost due to the need for a bonding agent 
and a primer may be reduced but also the invest* 
ment on manufacturing facilities may be avoided, a 
substantial cost reduction owing to the simplifica- 
tion of the production steps and the production 
facilities can be accomplished. In particular, since 
the two surfaces which are two be welded together 
are both brought to a molten or semi-molten state, 
a favorable welding result can be produced. Fur- 
ther, the melting of the two surfaces can be carried 
out by a common hot air blower at the same time, 
thereby minimizing the requirements for the hard- 
ware and simplifying the manufacturing process. 

Further, elimination of the need for a bonding 
agent can improve the working environment, and 
no facilities for ventilation would be necessary. 
Additionally, according to the manufacturing device 
and the manufacturing method of the present in- 
vention, since efficient mass production of high 
quality automotive interior components is made 
possible in a reliable fashion without requiring a 
bonding agent and a primer, an improvement in 
both productivity and quality can be achieved. 

Although the present invention has been de- 
scribed in terms of a specific embodiment, it is 
possible to modify and alter details thereof without 
departing from the spirit of the present invention. 

Claims 

1. An automotive interior component, comprising: 
a resin core member molded into a desired 
shape; 
and 

a skin member at least partly bonded over 
a surface of said resin core member, said skin 
member being provided with a peripheral por- 
tion extending beyond a peripheral edge por- 
tion of said resin core member, said peripheral 
portion of said surface skin member being 
folded back and thermally welded onto a re- 
verse surface of said peripheral edge portion 



of said resin core member. 

2. An automotive interior component according to 
claim 1 , wherein said resin core member con- 

5 sists of a polyolefin resin. 

3. An automotive interior component according to 
claim 2, wherein said resin core member con- 
sists of polypropylene resin. 
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4. An automotive interior component according to 
claim 1, wherein said surface skin member 
consists of a laminated sheet formed by lami- 
nating a foamed layer over a reverse surface 
of a surface skin sheet. 

5. An automotive interior component according to 
claim 4, wherein said surface skin sheet con- 
sists of a PVC sheet. 

6. An automotive interior component according to 
claim 5, wherein said foamed layer consists of 
foamed polyethylene. 

7. An automotive interior component according to 
claim 5, wherein said foamed layer consists of 
foamed polypropylene. 



8. A method of manufacturing an automotive inte- 
30 nor component by folding back and securing a 

peripheral portion of a surface skin member 
which is at least partly bonded over a surface 
of a resin core member onto a reverse surface 
of a peripheral edge portion of said resin core 

35 member, comprising the steps of: 

thermally melting said reverse surface of 
said peripheral edge portion of said resin core 
member and said reverse surface of said pe- 
ripheral portion of said surface skin member 

40 by blowing hot air thereto: and 

folding back said peripheral portion of said 
surface skin member onto said reverse surface 
of said peripheral portion of said resin core 
member, and thermally welding said folded 

45 back peripheral portion of said surface skin 

member to said reverse surface of said periph- 
eral edge portion of said resin core member. 

9, A method according to claim 8, wherein said 
50 peripheral portions of said resin core member 

and said surface skin member are thermally 
melted simultaneously by common hot air 
blower means when said resin core member 
and said surface skin member are combined 
66 as a half-finished assembly with said periph- 

eral portion of said surface skin member ex- 
tending beyond said peripheral edge portion of 
said resin core member. 
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10. A device for manufacturing an automotive inte- 
rior component, comprising: 

a trim cut station for cutting off a pre- 
scribed portion of a half finished product con- 
sisting of an integral combination of resin core s 
member and a surface skin member; 

an edge processing station for folding 
back and welding a peripheral portion of said 
surface skin member onto a reverse surface of 
a peripheral edge portion of said resin core io 
member; and 

transport means for conveying a half fin- 
ished assembly of said surface skin member 
and said resin core member from said trim cut 
station to said edge processing station; 75 

said edge processing station comprising 
hot air supply means for supplying hot air onto 
said reverse surface of said peripheral portion 
of said resin core member and said peripheral 
portion of said reverse surface of said surface 20 
skin member; and a slider for folding back said 
peripheral portion of said surface skin member 
onto said reverse surface of said resin core 
member. 

25 

11. A device according to claim 10. wherein said 
hot air supply means comprises an annular hot 
air pipe surrounding said peripheral portions of 
said resin core member and said surface skin 
member, and provided with orifices for blowing 30 
hot air thereto. 
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